Pharmacogenetic testing of CYP2C9 and VKORC1 alleles for warfarin Flockhart DA, O'Kane D, Williams MS, et al.
Warfarin is the most widely used anticoagulant in the world and works by antagonizing the effects of vitamin K. It has a very narrow therapeutic range and initiation of dosing produces widely variable responses between individuals. It is therefore difficult to predict the drug dose required to achieve therapeutic International Normalized Ratio (INR) and avoid adverse drug events. Warfarin dosing is typically adjusted to maintain an INR at 2.5 + 0.5 and at 3.0 + 0.5 in higher risk patients. Variations of two genes, CYP2D9 and vitamin K epoxide reductase complex 1 gene (VKORC1), account for 30 -50% of the variability in response to warfarin. It is therefore thought that analysis of these genes will aid in warfarin dosing recommendations.
Flockhart et al. reported on the findings of a multidisciplinary group of experts in 2006 to evaluate the role CYP2D9 and VKORC1 testing in altering warfarin-related therapeutic goals and reduction of adverse drug events. This review was termed the Rapid-ACCE (Analytical, Clinical Validity, Clinical Utility, and Ethical, Legal and Social Implications) review. The aims were to identify and evaluate the best available evidence for the use of pharmacogenetic testing to guide warfarin use, identify any gaps which were apparent and to offer recommendations on whether the evidence supports the use of testing of CYP2D9 and VKORC1 as a standard of care.
Several genes are involved in the metabolism of warfarin. S-warfarin, the more active isomer, is metabolized predominately by CYP2D9 whose variable metabolism is believed to be responsible for much of the variability in warfarin dose requirements. Deficient CYP2C9 results in decreased metabolism of bioactive S-warfarin and consequently an increased INR at a specified time, above that predicted, based on nongenetic factors alone.
VKORC1 has recently been identified as the major target of warfarin inhibition. VKORC1 converts vitamin K-epoxide, formed during the carboxylation of several proteins, to the vitamin K-quinone, allowing the vitamin K cycle to function catalytically in the generation of g-carboxyglutamyl residues in proteins, including clotting factors. Relative deficiency of VKORC1 results in less g-carboxylation of these proteins and the production of clotting factors that are deficient in coagulation activity.
The group looked at various factors including sensitivity and specificity of pharmacogenetic testing and relative risk of adverse events. They concluded that while there is strong evidence to support association between these genetic variants and therapeutic dose of warfarin, this is insufficient to recommend routine testing at this time. As with all genetic testing, there are many factors to be considered. The tests themselves appear scientifically valid but more research is required to ascertain clinical effectiveness.
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Gartnavel General Hospital, Glasgow, UK DOI: 10.1258 DOI: 10. /acb.2008 Diagnostic accuracy of urinary spot protein:creatinine ratio for proteinuria in hypertensive pregnant women: systematic review Pre-eclampsia affects 2 -5% of pregnancies and is a major cause of perinatal mortality and morbidity. Diagnosis in women with gestational hypertension usually requires confirmation of significant proteinuria, defined as 0.3 g/24 hours. Although 24-hour urine collections are considered to be the gold standard for the assessment of proteinuria, inaccuracy due to incomplete collections and the need for a faster turnaround has led to the adoption of the protein: creatinine ratio (PCR) as an alternative test in many clinical scenarios. However, there is uncertainty regarding the clinical utility of PCR and the appropriate cut-off values for the diagnosis of proteinuria in this setting.
Cô té et al. systematically reviewed 13 studies measuring PCR in hypertensive pregnant women (1214 women) and assessed the accuracy of PCR compared with 24-hour urine protein for the detection of significant proteinuria. Diagnostic performance, likelihood ratios and receiver operating curves (ROC) were analysed according to the reported PCR cut-offs and at an adjusted cut-off of 30 mg protein/ mmol creatinine (recommended by the Australasian Societies for the Study of Hypertension in Pregnancy). The authors conclude that with a mean negative likelihood ratio of 0.21, a spot PCR of ,30 mg/mmol is a reasonable 'rule out' test for proteinuria of 0.3 g/24 hours. However, because at least five different methods were used to measure urine protein, it was not possible to answer important questions such as when the sample should be taken or what cut-off value could be used to diagnose pre-eclampsia.
The study by Leañ os-Miranda et al. was published after the literature search by Cô té et al. had been completed, but it may have added weight to their conclusions. This study used the Bradford urine protein method to compare PCR and 24-hour urine protein in 927 pregnant women. At a PCR cut-off of 0.3 mg/mg (34.1 mg/mmol) ROC analysis showed an area under the curve of 0.99 with positive and negative predictive values of 97.2 and 99.2%, respectively. Variation due to the time of collection was found to be insignificant and the authors concluded that PCR was sufficiently accurate to detect and rule out significant proteinuria in pregnancy and suggested that two samples should be taken at different times. However, they also recommended that diagnostic performance and PCR cut-off values should be validated locally by each laboratory to account for the different methods used to measure urine protein.
The evidence presented in these two publications suggests that PCR may be used as an alternative test to 24-hour urine protein in hypertensive pregnant women, but it is evident that the cut-off values are method-specific. This is yet another situation where there appears to be a need for method rationalization.
